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MODULAR MULT I - FUNCTION 
FLUID FLOW CONTROL DEVICE 

Field of the Invention 

This invention relates to fluid control devices 
that perform multiple functions by incorporating 
different fluid control components in a single unit. 

Background of the Invention 

Systems that handle pressurized fluid, such as 
fire suppression systems for buildings and other 
structures, often use the pressurized fluid within the 
system itself to control the operation of system 
components, particularly valves, that regulate the flow 
of the pressurized fluid to the system. In the example 
shown in Figure 1, a main valve 10 controlling the 
supply of pressurized water 12 to a piping network 14 
of a fire suppression sprinkler system 16 has a flapper 
component 18 held in the closed position by a latch 20. 
Latch 20 is held in contact with flapper 18 by a piston 
22 operating within a cylinder 24. The piston 22 is 
biased by a spring 2 6 and will move away from and 
release latch 20 in the absence of pressure within the 
cylinder 24. Cylinder 24 is in fluid communication 
with the pressurized water supply 12 through a 
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connector tube 2 8 extending between the high pressure 
side of the main valve 10 and the cylinder. As long as 
there is sufficient pressure in cylinder 24 to overcome 
the biasing force of spring 26, piston 22 is maintained 
5 in engagement with latch 20 and the flapper 18 is held 

closed. 

In response to a fire condition, the pressurized 
water from supply 12 acting on the piston 22 through 
connector tube 2 8 is vented through a vent tube 3 0 that 

10 provides fluid communication between the cylinder 24 

and various other valves that open in response to the 
fire condition. This allows pressurized water from 
supply 12 to flow through connector tube 28, through 
the cylinder 24 and out through vent tube 30. If the 

15 flow from supply 12 to the cylinder 24 is properly 

throttled so that water flows at a predetermined flow 
rate, the pressure within the cylinder will drop, 
allowing piston 22 to move under the biasing force of 
spring 26 and release the latch 20. The flapper 18 

20 opens and supplies pressurized water to the piping 

network 14. The water is discharged from the sprinkler 
system 16 to fight the fire. 

When there is no fire, the pressure within the 
cylinder 24 should be maintained to keep the latch 2 0 

25 engaged and the flapper 18 closed even if water 

pressure from the supply 12 is interrupted. A failure 
to maintain pressure within cylinder 24 in the absence 
of pressure from supply 12 will allow the main valve 10 
to open during a non-fire event, for example, when 

30 pressure is restored, and this is not a desired 

operating characteristic. 



It would be advantageous to have a single device 
that can be used to control the flow of water through 
connector tube 28 to ensure that piston 22 moves to 
allow main valve 10 to open in response to a fire 
5 condition, and also maintain water pressure within 

cylinder 24 in the absence of pressure from water 
supply 12 and thereby avoid false opening of the main 
valve during a non-fire event. 

Summary of the Invention 

10 The invention concerns a multi- function device for 

controlling flow of fluid through a conduit. The 
device comprises a body defining a chamber. An inlet 
and an outlet are positioned within the body in fluid 
communication with the chamber. An opening is 

15 positioned in the body, providing access to the 

chamber. A frame, sized to pass through the opening, 
is positioned within the chamber. The frame is adapted 
to support a plurality of flow restricting elements 
within the chamber. At least one flow restricting 

2 0 device is mounted on the frame. A plug sealingly fits 

within the opening for retaining the frame within the 
chamber. Preferably, the plug is removable to allow 
removal and replacement of the frame within the 
chamber . 

25 One of the flow restricting elements comprises an 

orifice plate mounted on the frame. The orifice plate 
has an orifice therethrough for limiting flow through 
the device to a predetermined flow rate. Preferably, 
the orifice plate is removably attachable to the frame. 
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Another flow restricting device is a check valve. 
The check valve is also mounted on the frame and 



comprises a seat, a valve closing element movable into 
and out of sealing engagement with the seat and a 
biasing member engaging the valve closing element for 
biasing the valve closing element into engagement with 
the seat. Preferably, both the orifice plate and the 
check valve are mounted on the frame. The orifice 
plate is positioned between the check valve and the 
outlet and adjacent to the valve closing element and 
the biasing element is positioned between and engages 
the orifice plate and the valve closing element for 
biasing the valve closing element into sealing 
engagement with the seat. Preferably, a filter element 
is mounted on the frame and positioned between the 
inlet and the flow restricting device. 

Brief Description of the Drawings 

Figure 1 is a partial sectional view of a main 
valve controlling flow of water to a fire suppression 
sprinkler system, the valve incorporating a modular, 
multi -function fluid flow control device according to 
the invention, shown schematically; 

Figure 2 is a longitudinal sectional view of the 
multi -function fluid flow control device; and 

Figure 3 is a detailed view, on an enlarged scale, 
of a portion of the device shown within the broken line 
circle in Figure 2 . 

Detailed Description of the Embodiments 

Figure 1 shows a multi -function fluid flow control 
device 40 positioned in line with the connector tube 28 
of a main valve 10 controlling water flow from a source 
of pressurized water 12 to a fire suppression sprinkler 



system 16 described in detail above. It should be 
understood that the device 4 0 is useable within any 
fluid flow control system with any fluid, the fire 
suppression system being used by way of example. 

5 Figure 2 shows the multi- function fluid flow 

control device 40 in detail. Device 40 comprises a 
body 42 that defines a chamber 44. An inlet 46 
provides fluid communication with the chamber 44 as 
does an outlet 48, preferably positioned opposite the 

10 inlet. The inlet 46 and outlet 48 are adapted to 

connect the device 4 0 into a piping network and may be 
threaded as shown, or sized for soldering, brazing or 
for receiving a mechanical coupling. The co-linear 
positioning of inlet 46 and outlet 48 facilitates 

15 integration of device 40 into a straight pipe run, 

although other relative positioning of the inlet and 
outlet are also feasible, for example, angularly with 
respect to one another. 

Two further openings 50 and 52 are positioned 
20 within body 42. Opening 50 provides access to chamber 

44 and is sized to permit flow restricting elements 
(described below) to be positioned within the chamber. 
Opening 52 is in fluid communication with inlet 46 and 
serves as a flush port to allow the device to be 
25 cleaned of debris. Both openings are sealed with 

respective removable plugs 54 and 56 which sealingly 
engage the body 42 to provide a fluid tight closure to 
each opening. 



30 



The body 42 preferably comprises cast iron and is 
machined to form the inlet, chamber, outlet and 



openings. The body may also be molded from various 
engineering plastics. 

A frame 58 is positioned within chamber 44. The 
frame 58 is insert able and removable through opening 50 
and provides a mounting for positioning a plurality of 
flow restricting devices (described below) within the 
chamber 44. A seal 60, preferably an o-ring, is 
positioned between the frame 58 and the body 42 within 
the chamber 44. Seal 60 prevents fluid from passing 
from the chamber 44 to the outlet 4 8 by passing between 
the body 42 and the frame 58. 

An orifice plate 62 is mountable on frame 58. 
Orifice plate 62 has an orifice 64 therethrough sized 
to limit the flow of fluid through the device 40 to a 
predetermined flow rate. This predetermined flow rate 
is tailored to the specific needs of the particular 
system in which the device 40 is incorporated, a 
specific example being provided below. The orifice 
plate 62 is preferably mounted on frame 58 so as to 
discharge fluid directly to the outlet 48. The orifice 
plate 62 is preferably removably mounted on the frame, 
for example by screw threads 66, to allow it to be 
replaced rapidly and easily. This facilitates tuning 
the fluid system for optimum performance by allowing 
different sized orifices to be tried until the desired 
predetermined flow rate is achieved. Furthermore, if 
the system parameters change, the flow rate of fluid 
through the device can be readily adjusted to 
accommodate the new system parameters by simply 
changing the orifice plate 62 for another plate with a 
different sized orifice. 
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A check valve 68 is positioned within frame 58, 
preferably between the orifice plate 62 and the inlet 
46. Check valve 68 comprises a valve seat 70 and a 
movable valve closing element 72 urged into sealing 
5 engagement with the seat 70 by a biasing member 74. 

Preferably the seat 70 comprises a ring 76 formed of a 
durable, compliant material such as an elastomer. The 
valve closing element 72 is shown by way of example as 
a ball 78 captured at the end of a slider 80 that 

10 slides within a bore 82 defined by the frame 58. For 

economy of design the biasing member 70 comprises a 
coil spring 84 that engages the orifice plate 62 and 
the slider 8 0 to urge ball 7 8 into sealing engagement 
with ring 76. A plurality of ducts 86 through the 

15 frame 58 provide fluid communication between the inlet 

46 and the bore 82. As is typical for check valves, 
fluid will flow through the valve 68 from the inlet 46 
to the outlet 48 when fluid pressure within the inlet 
46 exerts sufficient force on the valve closing element 

20 72 to overcome the biasing force of the biasing member 

74 and unseat the closing element 72 from the valve 
seat 70. Fluid flow in the opposite direction, i.e., 
into the chamber 44 from the outlet 48 is prevented 
because such a flow will tend to force the valve 

25 closing element 72 into more forceful engagement with 

seat 70 and thereby maintain the valve closing element 
72 in the closed position. The frame 58 is held 
securely within chamber 44 by plug 54 which also 
sealingly engages opening 50 to prevent leakage from 

30 the device 10. 



To prevent debris within the fluid from fouling 
the check valve 68 or the orifice 64, a filter element 
88 is positioned between the inlet and the chamber 44 . 
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Preferably, filter element 88 is a wire mesh screen 90 
that surrounds the frame 58. The screen 90 comprises 
stainless steel wire to mitigate corrosion. 

Operation of the multi- function fluid flow control 
5 device 4 0 is described by way of example with reference 

to Figures 1-3 for a fire suppression sprinkler system 
16 using water as the working fluid. As shown in 
Figure 1, for the system in the ready condition, 
pressurized water from supply 12 is closed off from the 

10 sprinkler piping network 14 by main valve 10. Flapper 

18 of main valve 10 is held closed by latch 20. The 
latch 2 0 is held in engagement with flapper 18 by 
piston 22 operating within cylinder 24. Water pressure 
within cylinder 24 acts on piston 22 to overcome the 

15 biasing force of spring 26 and keep it engaged with 

latch 20. The water pressure to cylinder 24 is 
supplied by connector tube 28 providing fluid 
communication between the pressurized water supply 12 
and the cylinder 24. Vent tube 30, also in fluid 

20 communication with water supply 12 through its 

connection to cylinder 23, is closed off by a valve 
(not shown) . The multi- function fluid flow control 
device 4 0 is connected in line with the connector tube 
between the water supply 12 and the cylinder 24. 

25 Device 40 is oriented so that its check valve 68 

(described above) allows water flow from the supply 12 
to the cylinder 24, but not in the reverse direction. 

In response to a fire condition, the valve which 
closes off vent tube 3 0 is opened. This vents the 
30 pressure from the vent tube 30 and allows water to flow 

from the supply 12 through the connector tube 28, 
through the device 40 and into the cylinder 24. As 
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shown in Figure 2, water flows into inlet 46, past 
filter element 88 and through ducts 86 in frame 58. As 
shown in Figure 3, the pressure of the water unseats 
ball 78 from ring seat 76, moving the slider 80 within 
5 bore 82 against the biasing force of spring 84 thereby 

opening check valve 68. Water flows through bore 82, 
past ball 78, slider 80 and spring 84 where it 
encounters orifice plate 62. Orifice 64 in orifice 
plate 62 throttles the flow, thereby limiting the flow 

10 rate through the device 40 to a predetermined value 

that will allow the pressure to drop within cylinder 24 
sufficiently so that biasing spring 26 can move piston 
22 out of engagement with latch 20. In the absence of 
restraint from piston 22, latch 20 releases flapper 18, 

15 which opens in response to pressure from the supply 12 

allowing water to flow through piping network 14 to 
sprinkler system 16. 

In the event of a loss of supply pressure, the 
check valve 68 within the device 40 maintains the 

20 system pressure within cylinder 24 by preventing any 

retrograde flow through the connector tube 2 8 from the 
cylinder 24 to the main valve 10. Otherwise, a loss of 
supply pressure would relieve the pressure within the 
cylinder 24 and allow the main valve 10 to open in the 

25 absence of a fire condition. 

During routine maintenance, the filter element 88 
may be flushed clean of debris by removing plug 56 (see 
Figure 2) . This will allow water to flow past the 
filter element and out through opening 52, carrying the 
30 debris with it. 



If it is desired to service the flow restricting 
devices, for example, to replace a malfunctioning check 
valve 68 or substitute an orifice plate 62 with a 
different sized orifice 64 the plug 54 is removed and 
the frame 58 is withdrawn from chamber 44 through 
opening 50. The orifice plate 62 may then be removed 
from the frame 58 by unscrewing it, the slider 80, ring 
seat 76, ball 78 and spring 84 can be removed and 
replaced, and/or a different orifice plate 62 with a 
different sized orifice 64 can be installed. The frame 
58 may then be inserted back within the chamber 44 and 
the plug 54 engaged to reseal the opening 50 and hold 
the frame 58 in the chamber 44. 

Modular multi- function fluid flow devices 
according to the invention provide versatility and 
adaptability to the design of pressurized fluid flow 
systems by allowing a single device to perform multiple 
functions of flow regulation and having easily 
interchangeable parts which permit precise and rapid 
tuning of system parameters to optimize system 
performance . 
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